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ABSTRACT

N agara Springs received 1,925,795 eyed eggs from Pahsineroi Hatchery and
833,397 eyed eggs from Oxbow Hatchery for a total of 2,759,192 eggs. Egg
shi prrents were received beginning April 24 and endi ng June 9, 1989.

A total of 590,498 pounds of feed was fed throughout the brood year,
produci ng 476,170 pounds of fish for a conversion of 1.24. The total feed cost
for the year was $177,142.13 for a feed cost per pound of fish of 37.2 cents.

In the fall of 1989, 603,000 fingerlings weighing 10,770 pounds were
released in the Salnon Rver and its tributaries. Spring snmolt rel eases total ed
1,903, 300 fish weighing 465,400 pounds and averaging 4.09 fish per pound. Spring
smolt rel eases included 501, 600 snolts (weighing 118,400 pounds) into the
Pahsi meroi River, 225,500 snolts (weighing 53,700 pounds) into Hazard Creek,
229,000 snolts (weighing 47,500 pounds) into Hammer Creek, and 947,200 snolts
(wei ghi ng 245,800 pounds) into the Snake River below Hells Canyon Dam Fish
rel eases for brood year 1989 total ed 2,506, 300 fish wei ghing 476,170 pounds.

Aut hor :

Dan Baker
Fi sh Cul turi st

Jerry Mow ey
Fi sh Hat chery Superintendent 111
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| NTRODUCTI ON

N agara Springs Steel head Hatchery, one of the largest privately-
owned hatcheries in the United States, is located in the Snake R ver Canyon
ten niles south of Wndell, Idaho. N agara Springs is one of four hatcheries
in the state which is operated and staffed by the Idaho Department of Fi sh
and Gane (IDFG, but is owned and financed by |daho Power Conpany (1PC).
It is part of IPCs multimllion dollar fish conservation program required
under the terns of the Federal Energy Regul atory Commission |icense for
the operation of the Hells Canyon hydroelectric conplex. The purpose of
this hatchery is to relocate a portion of the Snake R ver steel head run
into the Salnon Rver and to enhance the steelhead run in the Snake River
bel ow Hel I s Canyon Dam

The hatchery's water supply is by gravity flow from Nagara Springs,
with a constant water tenperature of 58°F. ldaho Power s water rights are
132 cubic feet per second (cfs) of the approximately 260 cfs of water from
N agara Springs. The spring supplies water to 20 upwel ling incubators and 20
circular vats during hatching and early rearing and 14 raceways (300 x 10 X
3 ft). Nagara Springs water is also available for donestic use and
irrigation of ten acres of |awn.

Bui I dings on the hatchery grounds include four residences (three
wood frane houses and a nobile hone); a large nmetal building containing an
office, two incubator roons, a workshop, and garage; a snall storage
bui I di ng; and a buil ding which stores a 20-ton chiller unit.

OBJECTI VES

The two goals of IPC are to enhance the steelhead trout nhcorhynchus
nykiss run in the Snake R ver bel ow Hells Canyon Damand to relocate part of
this run to the Salmon Rver and it s tributaries. The two main objectives
which nmust be nmet by N agara Springs Hatchery to achieve these goals
are:

1. To rear 200, 000 pounds of steel head snolts to be released in the
Salnmon River and it's tributaries.

2. To rear 200, 000 pounds of steel head snmolts to be released in the
Snake Ri ver bel ow Hells Canyon Dam

EGG SHI PMENTS AND EARLY REARI NG

Pahsi meroi Hatchery shipped 1,925,795 eyed steelhead eggs to
N agara Springs between April 24 and June 9, 1989. These fish were noved
to outside nurseries between June 1 and July 9. At the tinme the fry were
noved to the outside nursery raceways, there was a 92.3% survival rate.
Eyed eggs received from the Oxbow Hatchery arrived from April 26 through
May 5; these fish were noved to outside nurseries between June 1 and
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June 5, 1989. The xbow egg to fry survival rate was 86. 3%

Fry were started on a soft-noist diet feed from Rangen Inc. at the
poi nt of 50% swi mup. Nursery feeding was done by sight until the fry began
feeding well. Fry were fed once per hour, ten tinmes per day. Once fry were
noved to the outside nurseries, feeding rates were determned using the
hat chery constant nethod (Pi per et al. 1982).

FEEDING

N agara Springs Hatchery used Rangens brand feed throughout brood
year 1989. Biosponge feed was al so used in a feed experiment which conpared
Rangen and Bi osponge feeds. Fry were started on Rangen s soft-noist diet
and later switched to Rangen's Sal non dry diet.

A total of 590,498 pounds of feed was fed during brood year 1989 at a
cost of $177,142.13. A total of 476,170 pounds of fish were raised for a
conversion of 1.24 (Figure 1). The cost per pound of fish raised was 37.2
cents (based on feed cost).

Fish were fed by hand in nursery vats and by electric N el son Feeders,
set by a tiner to correspond to the photoperiod, in the outside nursery
raceways. Once the fish were large enough for Rangens 3/32 pellet, fish
were fed using bridge-mounted N el sen Feeders. Fish were inventoried (pound
counts) once per month to determ ne feeding rates.

FISH HEALTH

Oh May 16 and 17, 1989, all outside raceways were disinfected wth
12.5% chlorine solution to prevent disease contam nation and al gal
grom h. Upon arrival, all eyed eggs were disinfected with a 1:100 sol uti on
of argentyne for 10 mnutes before being placed in incubators to prevent
di sease transmttal. During adipose fin clipping and coded w re tagging
(CW), a prophylactic treatnent of Benzal konium Chloride was adnini stered
at arate of 2 ppmin a 1-hour drip for three consecutive days.

Raceways were swept daily, with waste renoved by a gravity flow
pi pe discharging into the settling pond. One broom was used for each
raceway, and the broons were periodically disinfected to prevent disease
transm ssion. Head screens were cleaned at | east once per week. Water flows
and raceway volumes were increased as densities increased. Maximum flows
(130 cfs) and volune (7500 cubic feet per raceway) were achi eved by Decenber
19, 1989. Fl ows decreased in March and April, dropping to 110 cfs, due to
a fluctuation in flow fromthe spring. Figure 2 shows average nonthly water
flows used during brood year 1989.
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WEIGHTS IN POUNDS

(Thousands)

MONTHLY WEIGHT GAIN B.Y. 1989

NIAGARA SPRINGS HATCHERY

300
280
260
240
220
200
180
160 -
140 -
120
100 |

80

40

MAY

O

Figure 1.

JUNE JULY  AUG. SEPT. OCT. NOW. DEC. JAN. FEB. MARCH

MONTH
FEED WEIGHT +  WEIGHT GAIN ¢ CONVERSION X 10K

Monthly weight gain, pounds of feed used, and conversion at Niagara Springs Hatchery
for brood year 1989.



HATCHERY INFLOW IN CFS

NIAGARA SPRINGS HATCHERY 1989 — 1990

AVERAGE MONTHLY WATER FLOWS IN CFS
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Average monthly water flows at Niagara Springs Hatchery for brood year 1989.




Furunculosis Aeronbnas salnonicida was the only significant disease
probl em af f ecti ng brood year 1989 fish. The first outbreak was di agnosed
in md-Novenber, and all raceways were then put on Romet-30 nedicated feed
for a 5-day treatnent at 1% body weight (or 2.27 gm of active ingredient per
100 Ibs of fish) to prevent further outbreaks. As in the past,
furuncul osis cycled every 35 days, nore often as the densities increased in
March and April. Fish were taken off feed for at least 24 hours before
begi nning each 5-day Romet-30 treatnent so the fish would nore readily
consune the nedi cated feed.

Due to early diagnosis of furunculosis and tinely Ronet-30 shipnents
from Rangen Inc., nortality fromfuruncul osis was held to 0.5%w th a total of
10,600 nortalities. A total of 59,510 pounds of Ronet-30 feed was fed during
outbreaks in Novenber, January, February, and Mrch. Furuncul osis out breaks
were confined to raceways #1 and #6 wuntil March, when raceways #2-5
experienced the disease. Stress caused by high densities (> 0.5) and |ow
di ssolved oxygen (5.0 ppm 3.5 ppm after feeding) made fish nore
susceptible to the bacterial infection.

During |IDFG Fish Pathol ogist Kent Hauck's nmonthly Hatchery Assessment
on February 23, 1989, infectious pancreatic necrosis virus (IPN\NV) was isolated
from two fish sanpled. No significant nortality was attributed to this
virus. Fish health exam nations and fish health assessment confirned
the presence of Aerononas sal nonocida bacteria, as well as [IPN virus,
Bacterial Kidney D sease, and Bacterial Coldwater D sease.

FI SH MARKI NG

Fin dipping

Between August 15 and Septenber 5, 1989, an adipose fin clipping
crew clipped adipose fins on all steelhead. Adipose fins are clipped on
hat chery steel head to help protect the "wild" run of steelhead in |Idaho
by hel ping fishermen differentiate between "wild"' and "hatchery" steel head.
Also at this tinme, steelhead are counted and an accurate inventory is
obt ai ned.

A total of 2,530,237 steelhead were clipped in 1989. Qi pping
nortality was 2,457 fish or 0.1%

Coded Wre Tagging

DJrinﬂ Cctober 10 through Qctober 17, 1989, 93,315 steel head received
QNs. O the OM fish, 44,375 were released at the Pahsineroi trap and
45,750 were released into Hazard Oeek. Al OM fish were nmarked with a
left ventral clip to help biologists and fishermen identify OM fish. Tag
data is summarized in Table 1.
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Table 1. Brood year 1989 coded wire tag summary for steel head
at Ni agara Springs Hatchery.

Number Mortality Tot al % Tag Tagged
CW # taqqed to rel ease tagS retention fish

10-42-21 15, 579 444 15, 135 98.5 14,908
10-42-22 14, 984 428 14, 556 98.5 14, 338
10-42-23 15, 807 451 15, 356 98.5 15, 126
TOTALS 46, 370 1,323 45, 047 44,371
10-42-24 15, 905 263 15, 642 99.1 15, 501
10-42-25 15, 394 254 15, 140 99.1 15, 004
10-42- 26 15, 646 258 15, 388 99.1 15, 250
TOTALS 46, 945 775 46, 170 45,754

10



FI SH RELEASES

A total of 603,000 presnolts weighing 10,770 pounds were released
between Septenber 19 and Septenber 22, 1989 (Table 2). Fall presnolt
rel eases were transported using | DFG t ankers.

Spring snolt rel eases began on April 9 and ended April 27, 1990.
The Salnon Rver and its tributaries received 956,100 snolts wei ghing 219, 600
pounds. The nunber of fish per pound averaged 4.35, wth an average
length of 8.31 inches. The Snake River received 947,200 snolts weighing
245,800 pounds. The nunber of fish per pound averaged 3.85, with an average
length of 8.66 inches. See Table 3 for a summary of spring snolt rel eases.
Total presnolt and snolt releases for brood year 1989 were 2,506,300 fish
for a record 476,170 pounds. Sone probl ens were encountered with furuncul osis
and may be partially attributed to the high fish rearing densities (see
previous fish health section).

Smolts were haul ed using two | PC tankers and three Lower Snake
Ri ver Conpensation tankers which were pulled by private contract
drivers.

SPECI AL STUDI ES

On Septenber 1, 1989, a feed experinent was set up to conpare
Rangens Inc. salnon grower wth Biosponge Aquaculture Products Conpany s
sal non grower. A though Biosponge s product was slightly nmore expensive, their
claamto a better conversion (1 to 1) would offset the cost difference
making their feed nore econom cal .

Experi mental groups held in raceways 1 and 2 were started on
Bi osponge salnmon crunble #4, while control groups held in raceways 3 and 6
were fed Rangen salnmon grower #4 crunble. Both experinmental and control
raceways contained A-strain Pahsinmeroi steelhead under sinilar conditions.
The feed experinment was discontinued on Novenber 27, 1989 due to an out break
of furunculosis in raceways 1 and 6. Al raceways were placed on Ronet-30
nmedicated feed at this time to prevent further outbreaks in other
raceways. During the three nonths the experiment ran, raceways 1 and 2
had a conversion of .73 to 1, while raceways 3 and 6 had a conversion of .88
to 1. Biosponges cost per pound of growh was 24.9 cents, conpared to 24.2
cents achieved by Rangens feed (Table 4). A nore in-depth study would be
needed, conparing all feed sizes (from starter mash to 5/32 pellet) and
medi cated feeds from both conpanies, to gain nore val uable information.

HATCHERY NEEDS AND IMPROVIIMENTS
Facilities at N agara Springs Hatchery were originally designed to
rear 200, 000 pounds of steelhead snolts, using a maxi mum flow of 56 cfs.
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Table 2. Brood year
of pounds,

1989 fall

rel ease dates,

sites,

rel eased from Ni agara Springs Hatchery.

nunber

nunber of fish, and size of fish (#/1Db)

Rel ease date Rel ease site # pounds # fish #1b
9/ 19/ 89 Moyer Creek 870 50, 000 57.5
9/ 19/ 89 French Creek 1, 750 100, 600 57.5
9/ 19/ 89 Hazard Creek 1, 750 100, 600 57.5
9/ 20/ 89 Twi n Creek 970 50, 100 51.6
9/ 20/ 89 Hughes Creek 970 50, 100 51.6
9/ 21/ 89 Lemhi River 2,170 100, 200 46. 2
9/ 21/ 89 Yankee Fork 1,090 50, 400 46. 2
9/ 22/ 89 I ndi an Creek 600 50, 500 84.2
9/ 22/ 89 Spring Creek 600 50, 500 84.2
TOTALS 10, 770 603, 000 59. 6

TABLES
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Tabl e 3. Brood year 1989 spring rel ease dates,

sites,

nunber of pounds,

nunber of fish, and size of fish (#/1b) released from Ni agara
Springs Hatchery.

Rel ease date Rel ease site # pounds # fish #1Db
4\9 - 4\15\90 Pahsi neroi River 118,400 501, 600 4.24
4A15- 4\17\90 Hammer Creek 47,500 225, 500 4.75
AN18- 4120190  Hazard Creek 53,700 229, 000 4.26
420 - 4\29\90 Hel | s Canyon 245,800 947, 200 3.85
TOTALS 465, 400 1, 903, 300 4. 09
TABLES
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Table 4. Ending costs and growth for the Biosponge feed tria

* %% B CBPONGE* * * * % * RANGENF * *
Raceway 1 2 3 6

Endi ng i nventory 134088 134409 134556 132085
Endi ng wei ght 13219 13198 13849 12355
Endi ng | ength 6. 16 6. 15 6. 25 6. 06
Fl ow (cfs) 5.71 5.71 5.71 571
Fl ow (gpm) 2565 2565 2565 2565
Fl ow i ndex 0.837 0.837 0.864 0. 795
Pounds per cfs 2315 2311 2425 2164
Vol une 7500 7500 7500 7500
Density index 0. 29 0. 29 0.3 0.27
Pounds per cubic foot 1.76 1.76 1.85 1.65
No. fish per pound 10. 15 10. 19 9.72 10.7
Hat chery const ant 6.7 6.7 7.88 8.61

TABLES
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Due to increased production goals, to conply with IPCs Federal Energy
Regul atory Gomm ssion license, the settling pond system needs to be nodified
and/ or expanded to neet current EPA requirenents.

Due to furuncul osis disease outbreaks and extrenely high densities of
early rearing and final rearing containers, additional rearing space is
requested. An additional five vats and six raceways woul d be needed to neet
NPDES permt Ilinmtations to provide for nore acceptable rearing
densities.

Tail screens need to be noved forward to create a quiescent zone
for settling out solid waste. The current situation is not effective wth
only an 18-inch quiescent zone. At full production, snmolt activity keeps
solid waste in suspension allowing it to enter N agara Springs Oeek and
the Snake river. Keyways will need to be installed to accommpdate this
situation. Further research is required to determne the optinmm size
of the qui escent zone.

Screens and frames for early fry production are worn out and in need
of replacenent. Fry screens have wooden frames and require a great deal
of nmaintenance every year (scraping, painting, repairing nesh screen, and re-
nailing joints). Wod and mesh screening is also short-lived under raceway
conditions. For a permanent solution, screens should be constructed from
perforated stainless steel or alumnumw th alumnumtubing frames. Al other
raceway screens should al so be converted to simlar naterials over the next
two years.

Safety concerns for enployees are also being identified at this
time. Bridge decking currently consists of 2 x 12 boards which are
required to be replaced about every two years. As these boards swell and
shrink during the year due to noisture content, the hatchery staff is
continually adding boards to fill in gaps or renoving boards as they swell
and buckle. These boards also becone slippery when they are wet, becone
frosted, or are snhow covered. A non-skid grating would be nore
practical, safer, and in the long run, economcal. Hectrical outlets
and connections shoul d be wat er proof ed and the whol e system put on a ground
fault protector.

The nmain hatchery building is also in need of sonme mnor
i nprovenents. The shop area and incubator room #2 need to be insulated to
allow for working during winter nmonths and to keep water lines from
freezing. The working area in the shop has al so been greatly decreased due
to storing equipnent in this area. This problem could be solved by
bui | di ng addi ti onal storage.

A 3-bay garage woul d solve our storage problemand allow us to protect
val uabl e equi pnent from the weather. Qurrently, itens such as the hatchery
truck, fish punmps (old and new), and the boat are stored outside. Qher
punps, lawn mowers, and chemcals are stored in the feed room which is
insulated and heated, or the shop, making it difficult to work in these
areas. Along with these itens being stored in a garage, we could also store
screens and crowders in this building. A special room insulated and heated,
would need to be incorporated into this building for storage of paints,
chenicals, gasoline, and oil.

BYREP. 89
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A fourth house is needed to replace the trailer house which is
currently being used by one pernanent enployee. The heating systemin the
trailer house is inadequate during cold weather (indoor tenperatures drop
into the low 50s during cold nonths). The air conditioner is also unable to
keep the trailer cool during the summer nonths. |If a new house was built,
the trailer house could be used to provide housing for tenporary enpl oyees.
This would be beneficial to us and the Departrment, allowing us to hire
tenporaries from outside this area. Tenporaries wth backgrounds in
fisheries, who rmay be looking for a career with the Department, could be
hired no matter where they were from

Two other needs which have recently been brought to our attention are
the need to nodify or build public restroons to accomodate handi capped
people and to put in a well to supply drinking water for the public and
to the four residences.

Many mai ntenance projects occurred at N agara Springs Hatchery over
the past year. Residential maintenance included new roofs on residences no.
1, no. 2, and no. 3. Air conditioners were installed into all four
residences in August. Garage doors were also replaced on residences no. 2,
no. 3, and no. 4.

Equi prrent  repl acenments included installing a new water chiller unit
used during fish transport and a new fish punp nanufactured by Magic Valley
Heli-Arc; which broke down while punping fish and is still in the shop
undergoi ng a maj or overhauling. The feeding bridge is al so bei ng overhaul ed
by IPC. A new power cable, take-up reel, and drive notor have been installed
and work is continuing on replacing the drive wheels and beari ngs.

I nprovenents to the hatchery grounds included putting up safety
fencing around the settling pond and intake pool. Signs were also put up
to insure public safety. Idaho State Parks and Recreation is in the process
of inproving |IPC property on the east side of N agara Springs. |nprovenents
i ncl ude bl ocking off the through road to nake a parking only area and re-
veget ati ng.

ACTI VI TI ES AND STAFF

Nurmerous slide shows and tours were given to school groups, scout
groups, and visitors. Hatchery personnel assisted kbow Hatchery with the
spawni ng of steel head. Hatchery personnel have al so assisted in an angl er
survey being conducted at Qystal Springs Lake by the regional fishery
bi ol ogi st. Hats are being given away as a reward for returned jaw tags in
conjunction with this survey.

The hatchery staff at N agara Springs Hatchery includes Jerry
Mowery, Superintendent |I11; Gary Bertellotti, Superintendent |; Tom
Herron, Fish Qilturist; and Dan Baker, Fish Qilturist. The tenporary
enpl oyees included Kent G eene, Bio-Ai de and Andy Hanchey, Laborer.
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Appendi x A.

A breakdown of

feed used by Niagara Springs

Hat chery during brood year 1989.
Feed size Manuf act ur er Cost/ pound Pounds Tot al
Starter Rangen 0.779 150 $122. 69
soft noi st
1/ 32 soft noist Rangen 0. 715 250 $187. 69
No. 1 dry Rangen 0. 400 2,200 $924. 00
NO. 2 dry Rangen 0. 400 9, 300 $3, 906. 00
No. 3 dry Rangen 0. 400 18, 500 $7,770. 00
No. 4 dry Rangen 0. 293 51, 080 $15, 687. 95

Bi osponge 0. 395 3, 900 $1,617.53
3/32 dry Rangen 0. 257 77,760 $20, 950. 88
1/8" Sal non dry Rangen 0. 257 240, 000 $64, 663. 20
1/8" Trout dry Rangen 0. 220 79, 360 $18, 332. 16
3mm dry Bi osponge 0. 315 15, 950 $5, 275. 46
5/32 Sal non dry Rangen 0. 257 31, 338 $8, 443. 40
TOTALS 529, 788 $147, 880. 95
Medi cat ed Feed
T™ 50 Rangen 0. 500 200 $105. 00
T™ 100 Rangen 0. 357 1, 000 $374. 43
Ronet - 30 sack Rangen 0.426 11, 900 $5, 322. 87
Ronet - 30 bul k Rangen 0. 420 19, 780 $8, 722. 98
Ronet - 30 Rangen 0. 457 27, 830 $13, 342. 54
TOTALS 60, 710 $27, 867. 82
TABLES

16



Appendi x B. Ni agara Springs production history for brood years 1969 to 1989.

Pr oducti on Egg Tot al Per cent Nunber Pounds Feed
season t ot al nortality | oss rel eased rel eased conversio
1969- 70 3, 405, 422 649, 514 19. 07 2,755,908 299, 235 1.68
1970-71 2, 835, 608 534, 646 18. 85 2, 300, 962 201,778 1.90
1971-72 2,139, 903 369, 228 17. 25 1,770,675 235, 375 1.69
1972-73 10, 670, 485 5,904, 134 55. 33 4,766, 351 169, 667 1.57
1973-74 4,926, 374 4,926, 374 100. 00 1,973,120 187,276 1.96
1974-75 3, 440, 242 2,067, 44 60. 10 1,372,793 167, 493 2.10
1975-76 2, 286, 537 595, 642 26. 05 1, 690, 895 247, 855 1.77
1976- 77 3,218, 686 1, 643, 985 51. 08 1,574,701 251,732 1.80
1977-78 3,151, 858 2,140,918 67.93 1, 010, 940 131, 000 2.80
1978-79 2,489, 419 1, 116, 865 44. 86 1,372,554 243,920 2.60
1979- 80 2,747, 239 1, 300, 959 47. 36 1, 446, 280 309, 000 1.79
1980- 81 2,195, 426 720,172 32. 80 1, 475, 254 316, 330 1.96
1981- 82 2,302, 370 953, 015 41. 39 1, 349, 355 374, 350 1.93
1982-83 2,929, 527 1, 794, 387 61. 25 1, 135, 140 181, 150 1.90
1983- 84 3, 459, 008 1, 849, 313 53. 46 1, 609, 695 310, 000 2.04
1984- 85 2,932, 164 706,071 24.08 2,226,093 314, 650 1.72
1985- 86 2,914, 492 903, 999 31.02 2,010, 493 339, 885 1.71
1986- 87 2,274,371 422,476 18. 58 1, 851, 895 419, 000 1.33
1987-88 2,929, 069 775, 569 26. 48 2,153, 500 405, 516 1.44
1988- 89 2, 680, 332 1,014, 132 37.84 1, 666, 200 406, 700 1.41
1989- 90 2,759,192 252,892 9. 17 2,506, 300 476, 170 1.24
5-year

average 2,711, 491 673, 814 24.85 2,037,678 409, 454 1.43
Overal | *

average 3, 188, 068 1, 285, 768 40. 33 1,902, 299 290, 040 1.82

*1973-74 data was not used in the overall average due to conplete |loss that year.
fish and disinfecting, fish were brought in from Daorshak National

rel ease.
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